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SUBJECT: JAPANESE DEVELOPMENT OF OCEAN WAVE ENERGY GENERATOR 
AND OCEAN THERMAL POWER GENERATOR 

REE: A) LONDON 5711 B) 76 TOKYO 14586 

1. THE OCEAN ENERGY DEVELOPMENT CO. LTD., A JOINT VENTURE 
OF MITSUI ENGINEERING AND SHIPUBUILDING CO. LTD. AND POWER 
ENGINEERING LABORATORY CORP., HAS ANNOUNCED COMMENCEMENT 
OF A SERIES OF SEA TESTS ON AN OCEAN WAVE GENERATOR DEVELOPED 
BY THE COMPANY. THE PROTOTYPE, NAMED "FRIENDSHIP ONE", IS 
A COLUMN 1.2 METERS IN DIAMETER AND 22 METERS LONG WHICH 
WEIGHS 13.5 TONS. IT IS ESTIMATED TO HAVE A MAXIMUM OUTPUT 
OF 5 KW. THE OPERATING PRINCIPLE OF THE SYSTEM IS RATHER 
INGENIOUS. THE NATURAL OSCILLATION PERIOD OF A FLOATING 
BUOY IS ADJUSTED (BY ADDITION OR REMOVAL OF SEAWATER BALLAST) 

TO EQUAL THE OCEAN WAVE PERIOD THE BUOY (A VERTICAL 
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COLUMN) THEN HEAVES UP TO 20 TIMES THE WAVE HEIGHT 
DUE TO THE RESONANCE EFFECT. A COUNTER-ROTATING, 

VARIABLE PITCH PROPELLER MOUNTED ON THE BOTTOM OF THE 
BUOY IS DRIVEN BY THE RELATIVE VELOCITY OF WATER IN 
EITHER DIRECTION. THE PROPELLER DRIVES A GENERATOR TO 
PRODUCE ELECTRIC POWER CONTINUOUSLY. 
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2. THE INITIAL REPORT EROM THE COMPANY INDICATES THAT 
TESTING OF THE PROTOTYPE HAS JUST BEGUN AND RESULTS WILL 
NOT BE KNOWN FOR SOME TIME. HOWEVER, TANK TESTS ON 
SMALLER MODELS WERE PROMISING AND THE COMPANY IS 
ENTHUSIASTIC OVER THE POSSIBILITY OF USING SYSTEMS OF 
SIMILAR MACHINES TO PROVIDE POWER TO REMOTE SITES SUCH AS 
ISLAND COMMUNITIES WHICH PRESENTLY MUST RELY ON MORE 
EXPENSIVE POWER SOURCES. 

3. AT SAGA UNIVERSITY, PROF. HIS AO KUSUDA AND PROF. HARUO 
UEHARA, TOGETHER WITH A TEAM OF ENGINEERS FROM THE FACULTY 
OF ENGINEERING, HAVE DEVELOPED A PROTOTYPE POWER GENERATOR 
WHICH USES OCEAN THERMAL GRADIENTS AS THE ENERGY SOURCE AND 
FREON AS THE OPERATING FLUID IN A THERMODYNAMIC CYCLE. THE 
FREON IS VAPORIZED BY HIGHER TEMPRATURE SEAWAATER AND 
CONDENSED BY LOWER TEMPERATURE WATER. THE SUCCESS OF THE 
SAGA UNIVRSITY PROTOTYPE IS ATTRIBUTED TO THE EFFICIENT 

HEAT EXCHANGER DEVELOPED BY THE RESEARCH TEAM. IN A 
RECENT DEMONSTRATION RUN THE TURBINE REACHED 2,440 
RPM AND THE GENERATOR PRODUCED 21 1 WATTS. 

4. EMBASSY POUCHING PAPERS RECEIVED FROMOCEAN ENERGY 
DEVELOPMENT CO., LTD., AND SAGA UNIVERSITY ON EACH OF 
THESE PROJECTS TO OES/NET. 

SHOESMITH 
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